DISCOVERY OF THE LOWER MURGABIAN (MIDDLE PERMIAN) BASED ON NEOSCHWAGERINIDS AND VERBEEKINIDS IN THE TAURIDES, SOUTHERN TURKEY by KOBAYASHI, FUMIO & ALTINER, DEMIR
	 Rivista	Italiana	di	Paleontologia	e	Stratigrafia	 volume	117	 no.	1	 3	pls.	 pp.	39-50	 April	2011	
DISCOVERY OF THE LOWER MURGABIAN (MIDDLE PERMIAN) BASED
ON NEOSCHWAGERINIDS AND VERBEEKINIDS IN THE TAURIDES,
SOUTHERN TURKEY
FUMIO	KOBAYASHI	1	&	DEMIR	ALTINER	2



































&	Özgül	 (2001)	 and	 its	 biostratigraphy	had	been	 left	
for	a	further	study.	We	recognized	11	fusuline	zones	in	
the	Upper	Carboniferous	 (Kasimovian	and	Gzhelian)	












reported	 from	 the	Hakkari	 area	 of	 southeast	 Turkey	
were	thought	to	be	Murgabian	based	on	Leven	(1981)	
who	 reported	 at	 that	 time	 that	 Eopolydiexondina	 is	
frequently	present	in	the	Neoschwagerina craticulifera	
and	Neoschwagerina margaritae	 zones	 corresponding	
to	 the	 middle	 and	 upper	 Murgabian.	 In	 the	 absence	
of	neoschwagerinids	 and	verbeekinids	 in	 the	Hakkari	
faunas	it	was	not	possible	to	assign	a	more	detailed	age	
to	 those	 levels.	On	 the	other	hand,	more	prolific	 and	
variable	 fusulines	 of	 Murgabian	 or	 Midian	 age	 were	
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platform	 or	 platform	margin	 deposits	 of	 the	 Tauride	
Belt	 recognized	 in	 the	 Bolkar	 Dag	 Unit.	 The	 bios-
tratigraphy	in	the	Northern	Biofacies	Belt	is	based	on	
a	more	diverse	foraminiferal	fauna	and	the	Kubergan-
dian	 and	Murgabian	 stages	 are	 present.	 The	Hakkari	
area	 with	 Eopolydiexodina	 belongs	 to	 the	 Southern	
Biofacies	Belt	very	poor	or	absent		in	neoschwagerinids	
and	verbeekinids.	An	advanced	 form	of	Presumatrina 





Biofacies	Belt.	These	 two	units	were	 tectonically	 and	
paleogeographically	 separated	 until	 their	 amalgama-
tion	during	 the	Late	Cretaceous	 to	Late	Eocene	 (e.g.,	
Sengör	&	Yilmaz	1981).	The	limestone	beds	with	Mur-
gabian	 and	 Midian	 neoschwagerinids	 reported	 from	
the	Taskent	area	(Altiner	&	Özgül	2001)	belong	to	the	
Bolkar	Dagi	Unit.	
The	 purpose	 of	 this	 paper	 is	 to	 report	 the	 dis-
covery	of	 the	 lower	Murgabian	(Roadian)	strata	 from	
the	 Aladag	 Unit	 of	 the	 Hadim	 area	 and	 to	 describe	
the	 Murgabian	 foraminiferal	 faunas	 including	 three	
new	 species	 of	 Presumatrina ciryi, Verbeekina erki,	
and	Dunbarula protomathieui.	 	 Two	 limestone	 sam-
ples	used	in	this	paper	were	collected	on	the	occasion	
of	our	field	work	of	Carboniferous-Permian	boundary	
sequences	 in	 the	Hadim	area	 in	2004.	Limestone	 thin	
sections	of	the	Hadim	area	used	in	this	paper	are	stored	
in	the	collection	of	the	Museum	of	Nature	and	Human	
Activities,	 Hyogo,	 Japan	 (Fumio	 Kobayashi	 Collec-
tion,	MNHAH).
Material
The	 Permian	 Çekiç	 Dagi	 Formation	 of	 the	 Hadim	 area	 is	
subdivided	into	four	members	in	ascending	order:	Keltas,	Çamalani,	
Kizilgeris,	and	Yellice.	The	Keltas	Member	is	of	Asselian	to	Sakmar-
ian	 age	 (Kobayashi	 and	 Altiner	 2008a).	 The	 Çamalani	 Member	 is	
unknown	 in	 age	whereas	 the	Kizilgeris	Member	 is	questionably	 as-
signed	 to	 the	Midian.	The	 thick	 carbonate	 succession	 of	 the	Yellice	
Member	belongs	 to	 the	Midian	 to	Dorashamian	 interval	 (Altiner	&	
Özgül	2001).
Two	 samples	were	 collected	 from	 the	 17-m-thick,	 thin	 bed-
ded	limestone	succession	intercalated	within	the	quartz	arenitic	sand-
stone	of	the	Kizilgeris	Member	(Figs	1,	2).	They	are	located	at	about	
12	 km	 SW	 of	 the	 town	 of	 Hadim,	 southern	 Turkey	 (36°54'32˝N,	
32°23'08˝E).	Sample	A	is	a	black	algal	fusuline	packstone	poor	in	fos-
sil	diversity.	In	addition	to	a	dominant	fusuline	fauna,	algae	referable	
to	Mizzia	 and	 other	 algal	 bioclasts	 (mostly	 replaced	 by	 calcite)	 are	
packed	within	a	lime	mud	matrix	(Pl.	1,	fig.	1).	Sample	B	is	different	
in	microfacies	from	Sample	A	and	is	classified	as	black,	bituminous,	
bioclastic	 packstone	 (Pl.	 1,	 fig.	 2).	 Foraminifers	 (Pl.	 1,	 fig.	 6)	 and	 a	
microproblematicum	referable	to	Pseudovermiporella sodalica	Elliott	
(Pl.	1,	figs.	3-5)	are	the	principal	constituents	in	the	sample.	Fusulines,	
however,	 are	 completely	 absent	 in	 this	 bioclastic	 packstone	 except	
some	rare	staffellids	(Sphaerulina and	Nankinella).
Fauna and age
Foraminifers	 contained	 in	 Sample	A	 are	mostly	
composed	of	Presumatrina ciryi	 n.	 sp.	 and	other	 spe-
cies	 consisting	 of	Verbeekina erki	 n.	 sp.,	Dunbarula	
protomathieui n.	 sp.,	Dunbarula	 sp.,	 Rauserella?	 sp.	
Schubertellidae	 gen.	 and	 sp.	 indet.	A,	 Schubertellidae	
gen.	 and	 sp.	 indet.	 B, Nankinella	 sp.,	Endothyra sp.,	
Climacammina sp., Palaeotextularia sp., Globivalvuli-
na sp., Geinitzina?	sp., Pachyphloia spp., Hemigordius 
discoides Lin,	Li	&	Sun,	Hemigordius sp., Multidiscus 
sp.,	 and	Neodiscus	 spp.	Fusulines	 referable	 to	Schwa-
gerinidae	are	absent	in	this	fauna.
Fig.	1	 -	Upper:	Map	showing	the	distribution	of	the	Tauride	Block	
and	 the	Hadim	 area,	 southern	 Turkey.	 Lower:	 Geologic	
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Faunal	 composition	 of	 Sample	 B	 is	 largely	 dif-
ferent	from	that	of	Sample	A.	Fusulines	are	very	poor	
and	confined	to	unidentified	species	of	Sphaerulina	and	
Nankinella	 in	 39	 slides	 of	 thin	 sections.	Non-fusuli-
noidean	foraminifers	distinguished	are	Neodiscus	spp.,	





A	 and	 coeval	 ones	previously	described.	Palaeotextu-
lariidae,	Biseriamminidae,	and	Endothyridae	are	totally	
absent	in	Sample	B.
Presumatrina ciryi n.	 sp. is	 thought	 to	 be	 one	
of	 the	evolved	species	of	 the	genus	along	with	Presu-
matrina ozawai (Hanzawa)	described	 from	 the	 lower	
Murgabian	 Akiyoshi	 Limestone	 of	 Japan	 (Hanzawa	
1954),	 Presumatrina grandis	 Leven	 from	 the	 lower	
Murgabian	 of	 the	 Southeast	 Pamir	 (Leven	 1967),	 and	
Presumatrina uruzganensis Leven	from	the	lower	Mur-
gabian	of	Afghanistan	 (Leven	1997).	These	 three	 spe-
cies	of	Presumatrina have	larger	tests	and	more	whorls	
than	 other	 described	 species	 of	 the	 genus.	 Secondary	
transverse	 septula	 first	 appear	 in	 the	 fourth	whorl	 in	
this	 new	 species.	 They	 appear	 ontogenetically	 ear-
lier	 than	those	of	 	other	species	such	as	Presumatrina 
schellwieni	 (Deprat)	 and	 P. neoschwagerinoides (De-




equivalents)	 in	 the	Tethyan	 regions	 (e.g.,	Leven	1967,	
1993,	 1997,	Ozawa	 1970;	Ozawa	&	Kobayashi	 1990;	
Ueno	 1992).	Accordingly,	 Sample	A	 is	 thought	 to	 be	
early	Murgabian	in	age. On	the	other	hand,	the	correla-















appear	 in	 the	Cancellina nipponica	 Zone	 (upper	 Ku-
bergandian)	in	the	Akasaka	Limestone	of	Japan	(Koba-
yashi’s	unpublished	data)	and	in	the	Parafusulina yabei 
Zone	 (upper	 Kubergandian	 to	 lower	 Murgabian)	 in	
the	Nabeyama	Formation	of	Japan	(Kobayashi	2006a;	
2006b),	 and	 range	 up	 to	 the	Midian	 (e.g.,	 Kobayashi	
2006c).	 Sample	 B	 is	 also	 thought	 to	 be	 coeval	 with	
Sample	A	because	of	their	nearly	the	same	stratigraphic	
level	 in	 spite	of	different	 faunal	composition	between	
them.
These	 lines	 of	 evidence	 lead	 to	 the	 conclusion	
that	 the	questionable	Midian	age	assigned	to	the	Kiz-




the	 bold	 line	 shown	 in	 fig.	 1.	 The	 stratigraphic	 level	 of	
the	sample	corresponds	to	the	lower	part	of	the	Kizilgeris	
Member	(modified	from	Altiner	&	Özgül	2001).











Origin of the name: Ancestral	 form	of	Dunbarula mathieui 
Ciry.




Material: Two	 tangential,	 one	 oblique,	 and	 one	 parallel	 sec-
tions	illustrated.	





Description.	 Test	 ellipsoidal	 to	 short	 fusiform	
with	 broadly	 rounded	 periphery,	 slightly	 convex	 to	







Wall	 consists	 of	 tectum	 and	 translucent	 layer	
with	 indistinct	mural	 pores	 in	 outer	 fusiform	whorls	
variably	 coated	 by	 secondary	 deposits.	 Septa	 closely	
spaced,	 partly	 very	 finely	 perforated,	 also	 coated	 by	
secondary	 deposits,	 and	 folded	 weakly	 in	 the	 tunnel	
region	 and	more	 intensely	 in	 axial	 and	polar	 regions.	




phologic	 variation	 of	 this	 new	 species	 is	 not	 totally	
clarified.	However,	 this	 species	 is	 distinguished	 from	
the	 known	 species	 of	Dunbarula in	 having	 diagnos-
tic	 characters	 such	 as	 finely	 perforate	 wall	 and	 septa	
rather	 thick	 for	 the	 genus.	 In	 addition,	 smaller	 test	
and	more	weakly	folded	and	smaller	number	of	septa	
suggest	 that	 this	 new	 species	 represents	 the	 probable	








not	 prominent	 in	 this	 new	 species	 as	 in	D. mathieui.	
Stratigraphic	 evidence	 in	 the	Hadim	 area	 agrees	with	
the	phyletic	relation	from Dunbarula protomathieui	to	
more	advanced	Dunbarula mathieui.
This	 new	 species	 differs	 from	Dunbarula nana	
described	 by	 Kochansky-Devidé	 &	 Ramovš	 (1955)	
from	 the	 Murgabian	 to	 Midian	 of	 Slovenia	 in	 hav-
ing	larger	and	more	rapidly	expanding	test	with	more	
rounded	poles,	and	more	intensely	fluted	septa.	Prim-
itive	 forms	 of	Dunbarula are	 common	 in	 the	 Lower	
Murgabian	limestone	of	Japan	(e.g.	Kobayashi	2006b).	
This	 new	 species	 is	 easily	 distinguished	 from	 these	
forms	 by	 its	 thicker	 wall	 and	 septa,	 larger	 test	 with	
more	rounded	poles,	and	more	intensely	fluted	septa.
Occurrence. Rare in	 sample	 A	 in	 association	




Fig.	2	 -	Bioclastic	 packstone	 containing	many	 foraminifers	 and	
fossils	of	unknown	affinity	 (light	part	 in	 the	upper	and	
middle	parts),	Sample	B,	×	6.









Figs.	 16,	 18-21	 -	Multidiscus sp.	 16:	D2-032792;	 18:	D2-032792;	 19:	
D2-032805;	20:	D2-047880;	21:	D2-032805,	all	Sample	A,	
×	40.
Fig.	22	 	-	Pachyphloia robusta K.	 M.	 Miklukho-Maklay.	 D2-
032765,	Sample	B,	×	60.
Fig.	23	 	-	Langella	?	sp.	D2-047875,	Sample	A	×	50.
Fig.	24	 -	Pachyphloia schwageri	 Sellier	 de	 Civrieux	 &	 Dessau-
vagie,	D2-032789,	Sample	A,	×	50.
Fig.	25	 	-	Pachyphloia sp.	D2-032814,	Sample	A,	×	40.
Figs.	 26,	 31,	 33,	 34	 -	Nodosinelloides	 sp.	 26:	 D2-047880;	 31:	 D2-
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lowly	umbilicated	poles.	Length	 from	 the	1st	 to	12th	
whorls	0.04,	0.10,	0.17,	0.44,	0.83,	1.24,	1.75,	2.46,	2.94,	








Figs	11-17	 -	Globivalvulina sp.	 11:	 D2-047874;	 12:	 D2-047874;	 13:	


















Figs.	 38,	 39,	 44-51	 -	Neodiscus spp.	 38:	D2-047859;	 39:	D2-032794;	
44:	D2-032777;	45:	D2-047863;	46:	D2-032776;	47:	D2-





the	holotype,	41:	 tangential	 section	of	 the	paratype,	42:	
oblique	 section	 of	 the	 paratype,	 43:	 parallel	 section	 of	
the	paratype.	all	Sample	A,	×	40.	Registered	numbers	are	
shown	in	the	description	part.
Fig.	3	 -	Six	specimens	of	Dunbarula mathieui Ciry	for	comparison	with	Dunbarula protomathieui	n.	sp.	 1,	2:	Types	from	Tunisia	(after	Ciry	
1948);	3:	Topotype	(after	Skinner	&	Wilde	1967);	4:	Topotype	(after	Thompson	1954);	5,	6:	Specimens	from	the	Yellice	Member	of	the	
Çekiç	Dagi	Formation	in	the	Hadim	area.	All	×	30.
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whorls	0.08,	0.15,	0.17,	0.40,	0.65,	1.10,	1.63,	2.19,	2.78,	










Parachomata	 low,	well	 developed	 in	 the	 3rd	 or	
3rd	 to	 5th	whorls,	 rudimentary	 or	 absent	 in	 the	 suc-
ceeding	 ones,	 and	 well	 developed	 in	 further	 outer	
whorls.
Discussion. Test	characters	 such	as	 the	 size	and	






is	most	 similar	 to	V. furnishi	 Skinner	&	Wilde	 origi-
nally	 described	 from	 the	 upper	 Murgabian	 of	 Sicily	
(Skinner	&	Wilde	 1966),	 subsequently	 reported	 from	
the	 Murgabian	 to	 Midian	 of	 the	 central	 Afghanistan	
(Leven	1997)	and	from	the	middle	to	upper	Murgabian	
of	 the	Abadeh	Formation	of	 Iran	 (Kobayashi	&	 Ishii	














Origin of the name: In	honor	of	 the	fusuline	paleontologist	
who	established	the	genus	Dunbarula.
Type series: Holotype	D2-032818	(Pl.	3,	fig.	2;	axial	section).	
Paratypes	D2-032785	 (Pl.	 3,	 fig.	 1;	 axial	 section),	D2-032797	 (Pl.	 3,	
fig.	3;	axial	section),	D2-032815	(Pl.	3,	fig.	4;	axial	section),	D2-032781	
(Pl.	 3,	 fig.	 5;	 axial	 section),	 D2-032800	 (Pl.	 3,	 fig.	 6;	 axial	 section),	
D2-032783	(Pl.	3,	fig.	7;	axial	section	of	the	microspheric	form),	D2-
032796	(Pl.	3,	fig.	8;	axial	section),	D2-032793	(Pl.	3,	fig.	9;	axial	sec-





18;	 sagittal	 section),	D2-032778	 (Pl.	 3,	 fig.	 19;	 sagittal	 section),	D2-
032820	(Pl.	3,	fig.	20;	sagittal	section),	D2-032795	(Pl.	3,	fig.	21;	sagit-
tal	section),	D2-032791	(Pl.	3,	fig.	22;	sagittal	section).




veloped	 secondary	 transverse	 septula	 that	 first	 appear	 in	 the	 fourth	
whorl,	thin	wall	and	septa,	and	low	and	massive	parachomata.	
Description. Test	 ellipsoidal,	 with	 broadly	
rounded	 poles	 and	 straight	 axis	 of	 coiling.	 Mature	
specimens	with	8	 to	9.5	whorls,	 about	3.5	 to	4.4	mm	
in	length,	about	2.1	to	2.8	mm	in	width,	and	about	1.5	
to	 1.9	 in	 form	 ratio	 in	 megalospheric	 form;	 with	 12	
































of	 the	paratype;	27:	parallel	 section	of	 the	paratype;	28:	
oblique	section	of	the	paratype,	all	Sample	A,	23b:	×	30;	
others:	 ×	 10.	Registered	 numbers	 are	 shown	 in	 the	 de-
scription	part.
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tum	and	very	finely	alveolar	keriotheca	from	the	third	




Primary	 transverse	 septula	 long,	 slender,	 and	
well	 developed	 and	 present	 in	 all	 whorls.	 Secondary	
transverse	 septula	 short	 and	 slender,	 and	 first	 appear	
in	 the	 fourth	whorl	 in	most	 specimens.	One	 second-











Discussion.	 This	 new	 species	 is	 easily	 distin-
guished	from	the	previously	described	species	of	Pre-
sumatrina in	 its	shape	and	size	of	 the	 test,	proloculus	
size,	and	development	of	secondary	transverse	septula	
and	 parachomata.	 It	 is	 different	 from	 Presumatrina 
schellwieni (Deprat)	 and	 P. neoschwagerinoides	 (De-
prat)	 in	having	a	 larger	test	with	much	more	rounded	
poles,	 a	 larger	 proloculus,	 and	 better	 developed	 sec-
ondary	transverse	septula.	Presumatrina grandis Leven	
described	from	the	 lower	Murgabian	of	the	Southeast	




ther	 comparison	 is	 impossible	 since	 the	morphologic	
variation	of	P. grandis is	uncertain	from	two	specimens	
illustrated	by	Leven	(1967).	Presumatrina uruzganen-
sis	Leven	described	 from	 the	 lower	Murgabian	of	 the	




With	 respect	 to	 lesser	 developed	 secondary	
transverse	 septula	 and	 axial	 septula,	 this	 new	 species	
is	 distinguished	 from	 Presumatrina ozawai,	 original-
ly	 described	 by	 Hanzawa	 (1954)	 from	 the	 Akiyoshi	
Limestone	 and	 the	 index	 species	of	 the	upper	part	of	
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